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X. MEDICAL CENTER SURVEY

RESULTS OF "SURVEY OF COMPUTER AND DATA PROCESSING
NEEDS AT THE STANFORD MEDICAIL CENTER -- NOVEMBER, 1970"

A survey was conducted in November and December, 1970, to determine the
nature of current and future computing requirements in the Stanford Medi-
cal Center. Questionnaire forms were mailed to all department heads a-
long with requests for future distribution within each department. Sixty-
three forms were returned and incorporated into the following data.

Responses came from the following sources:

Qty . Department

Hospital Administration
Anesthesia

Biochemistry

Community and Preventive Medicine
Genetics

Medical Microbiology
Medicine

Neurology

Pathology

Pediatrics

Psychiatry

Radioclogy

Surgery

Other Campus Departments

TOTAL

[0)Y =
kNI oo R W oMW WD T A

Brief summary statements of results are presented below:

1. About one-half of the respondents noted that the most important com-
puter use to them was "general program development" or "routine calcu-
lations (super desk calculator)." This indicates that many users needs
might be solved by compilers such as BASIC or APL. One third of the res-
pondents felt that "automation of current laboratory of clinical proce-
dures" was of priority "1", "2", or "3" on a scale of "6". About 16%
felt that the automaticn of laboratory or clinical procedures was of
highest priority.
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X. MEDICAL CENTER SURVEY

2. Of those responding, about 50% were current users of ACME, 20% of
Hospital ADP, and 20% of Campus Facility. Ten persons or 16% indicated
ownership of a dedicated system.

%, 58% use the PL/ACME language. 21% use no computer language at pre-
sent or left the question unanswered.

L. 75% indicated plans to replace an existing manual system with an
automated system; but the automated one will add new capabilities,

5. 70% indicated the applications were running now; 55% stated that
future applications were planned. This was essentially corroborated
by another question in which 43 perscns stated that programs were al-
ready available and 19 indicated programs were not yet available.

6. The single largest limitation on achievement of computing goals
was "Your own time or direct knowledge in this field." Other choices
available on the form were hardware, system software suppcrt, and
skilled applications staff.

7. Instrument readings and Laboratory reports were the two most
commonly checked sources of data for respondents. These selections
were followed by perscnal interaction and medical records. The items
checked by the fewest were doctor's orders, verbal reports from staff,
and patient charts.

8. Source of funding data revealed 21 from Naticnal Institutes of
Health, 12 from Hospital or Medical Center budgets, 5 from private
organizations and gifts, 7 from "Other", and 18 who skipped the gques-
tion without answering.

9. The amount of funding available for computing was left unan-
swered by 45 of the 63 perscns. Of the others, 10 reported $0 to
$10,000; 5 reported $11,000 to $20,000; and 3 indicated over $35,000
per year.

10. Twenty responders or roughly one-third reported plans for real-
time data acquisiticn or instrumentation control.

11. Several persons indicated more than one choice on staffing plans.
Total responses were 25 to hire own staff, 32 to use staff from central
facilites, 2 to use commercial firms, and 18 to "do my own programming'.

12. Most respondents felt that computer unavailability could be toler-
ated for four hours or more. Only 4 persons indicated that downtime
on the order of minutes was unacceptable, Slighly more than one-half
reported that manual back-up procedures would be essential.
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X. MEDICAL CENTER SURVEY

13. In response to the question, "Is your data used to prepare patient
billings?" answers were 9--Yes, 48--No, and 6--No response.

1k. Nearly three-fourths of the respondents indicated no contribution
of information to the patient medical record.

15. Concerning the sharing of information, 36 replies reported sharing
of data with less than 5 other persons, while only 9 reported sharing
with more than 15 persons.

16. One half of the sample would like to receive the bulk of their
data on alphanumeric displays. The second most popular selection of
ourput media was printed reports on special forms.

17. 24 persons stated that special precautions would be regquired for
their files due to standard practices, legal, or audit considerations.

18. Access to filed data must require a few minutes or less according
to about 70% of the sample.

Analysis of Medical Center Computer Capability Reguirements

A more subjective analysis of the survey data written by Tim Coburn
5th year medical student, is presented here.

The problem facing the Stanford Medial Center can be considered as a
question of how to best invest roughly twe million dollars a year cver
the next five vears in information processing services.

I. The survey has indicated that the requirements or applications for
computer capability at the Medical Center fall intoc eight general cate-
gories:

Requirements Basic Parameters
Reduction of physiologic data a,e
Reduction of chemical data a,d

Machine retreivable storage, "library" b
Super calculating machine c
Pattern recognition a,c
Accounting and administrative b,e
Modeling and simulation b,e
Process control d

O=J O\ WY+
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X. MEDICAL CENTER SURVEY

The most basic parameters of computer systems are:

a. high, or rapid input

b. high output

c. sophisticated computational capability
d. fast response time

e large storage facility

All of these parameters are generally desirable, but they are desirable
to different degrees for different applications. The small letters
following the eight types of applications dencte the more important par-
ameters for the particular type. The parameters to be emphasized are:
High input, high output, and large storage capability.

IT. Which parameters should a medical center computing capability be
designed to emphasize or not toc emphasize,

A. Not the super calculating machine applications. These can be handled
by the main Campus Facility which is indeed designed for this type cf
use,

B. Not the pattern recognition applications. Sophisticated types of
pattern recognition are 5till quite escteric in medical research and
treatment. There are other facilities at Stanford where these interests
can be pursued.

¢. UNot modeling and simulation problems. Here again these applications
are tco sophisticated to merit primary consideration in design of a gen-
eral system.

D. Not reduction of chemical data. Problems in this area are currently
engineering, design of suitable transducers, rather than computer prob-
lems.

E. Not process control. These are also engineering problems even
though their solution may incorporate computer capability of a fairly
trivial nature.

The primary applications for design consideration are therefore:
physioclogic data reduction, library storage, and accounting.

IITI. What are reasonable levels of these primary design parameters?
A, TInput requirements can be roughly approximated by estimating 20

patients or subjects monitored by 5 sensors at 1 kc per sensor.
Total input capability needed = 100 ke bytes continous.
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B. Storage capability can be similarly approximated.
100 ke x 60 seconds/minute x 60 minutes/hour x 8 hours x 200 days.
Total storage requirements per year = 5 x 10" vytes.

C. Output requirements may be estimated by assuming 100 users each
capable of absorbing data at 1 kc.
Total output needs = 100 kc bytes continuous.

IV. Cost and feasibility of meeting these needs.

A. The input/output needs could be satisfied by a completely decen-
tralized system of 100 small computers, but this would only provide
about 10% bytes of storage. The cost would be roughly 4Ok per com-
puter per year averaged over 5 years. This includes software.
Total cost of completely decentralized system = L million/year.

B. The present cost of computer capability is roughly 2 million/year.
1.5 million = ACME and Hospital Data Processing Systems.
.5 million = Small computers and their software.

C. The design problem consists, then of achieving a 2 to 1 reduction
in cost over the decentralized system, and an increase in on-line stor-
age capability of at least 10°%,

1) Achieving a 2 to 1 reduction in cost is very largely a
problem of software personnel (with engineering support).
Tt is a question of 50 rather than 100 pecple at an av-
erage cost of 20k.

2) Storage capability in the range of 10" bytes is a major
problem. Standard IBM tape units are too small by a
factor of 1,000. There may be high density optical sys-
tems available (see Precision Instuments Unicon).

3) Other hardware design problems should not be toc diffi-
cult, although an overall system ccncept may be unfam-
iliar to many "computer" people.

V. Conclusion.

Centralization of the Medical Center storage facilities could provide a
significant gain in cost per unit of data accessible, assuming that the
foregoing I/O requirements and size of storage are achieved. However,
even with these assumptions, careless design and implementation or ex-
ternal pressures could quickly reduce the net gain to zerc cr worse.
The probability of a net gain from centralization without meeting the
above I/O requirements or storage size seems unlikely.
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